Introduction
Receptors for luteinizing hormone-releasing hormone (LH-RH) are present in the anterior pituitary gland and ovary of the rat. Pituitary LH-RH receptor numbers change markedly under different physiological conditions, for example, during the oestrous cycle (Park, Saxena & Gandy, 1976;  Savoy-Moore, Schwartz, Duncan & Marshall, 1980; Clayton, Solano, Garcia-Vela, Dufau & Catt, 1980; Marian, Cooper & Conn, 1981; Meidan & Koch, 1981; Reeves, Tarnavsky & Platt, 1982) , lactation (Clayton et al., 1980; Reeves et al., 1982) and after ovariectomy . These changes are thought to reflect exposure of the pituitary to hypothalamic LH-RH and may be important in mediating changes in pituitary responsiveness. In contrast, no marked changes in ovarian LH-RH receptors have been observed in cyclic or lactating rats (Pieper, Richards & Marshall, 1981 ; Reeves et al., 1982) . However, LH-RH can act directly on the ovary to influence steroidogenesis (Hsueh & Erickson, 1979; Clark, 1982; Popkin, Fraser & Jonassen, 1983) , oocyte maturation (Ekholm, Hillensjö & Isaksson, 1981) and ovulation (Corbin &Bex, 1981 ; Ekholm et al., 1981) .
In the present investigation we have exposed the pituitary and ovary to very high or low levels of LH-RH, and therefore to variation in gonadotrophin stimulation, by treating cyclic female rats with daily injections of an LH-RH agonist or immunoneutralization by LH-RH antibodies. LH¬ RH receptor numbers were examined under these conditions which produced marked changes in ovarian morphology. In addition the distribution of labelled LH-RH in the ovary was investigated using autoradiography. (Clayton, Popkin & Fraser, 1982) (Fraser & Sandow, 1977; de Jong & Sharpe, 1977) and the results expressed in terms of the appropriate NIAMDD preparation (RP-1). Oestradiol-17ß and progesterone were determined as described by Backstrom, McNeilly, Leask & Baird (1982) and Scaramuzzi, Corker, Young & Baird (1975) respectively. All samples were run in single assays. All samples for individual hormones were measured in single assays with a within-assay variation (as percentage coefficient of variation) of 9%, 11%, 7% and 8% and sensitivities of 6 ng/ml, 50 ng/ml, 0-2 ng/ml and 10 pg/ml for LH, FSH, progesterone and oestradiol respectively.
LH-RH receptor assay. LH-RH receptor concentrations from individual pituitaries were assessed using previously described methods (Clayton et al., 1982; Fraser, Popkin, McNeilly & Sharpe, 1982) . The right ovary was subjected to the same procedure, i.e. homogenization in TrisHCl (10 mM, pH 7-4) and the homogenate was filtered through nylon gauze. The 50 µ aliquants were used in the binding assay which was carried out on ice for 2 h. Protein determination was performed by the method of Lowry, Rosebrough, Farr & Randall (1951) Fig. 3 ) and the controls in Groups 5 and 6 at pro-oestrus and dioestrus (PI. 1, Fig. 1 ). Growing types of follicles from unilaminar to Graafian sizes were notably lacking in Group 3 rats, and in one animal were virtually absent. These types were also less abundant in the treated animals in Groups 1 and 2, although to a smaller degree. The numbers of primordial (non-growing) follicles were counted in one approximately equatorial section of each ovary but were unaffected by the treatments (range of means 11-15 in Groups 1, 2 and 3). Small and medium-sized follicles appeared to be growing normally whereas Graafian follicles were frequently seen to be undergoing premature luteinization (1979) . Agonist treatment resulted in multiple changes in ovarian morphology also indicative of impaired function : an inhibition of follicular growth (or an induction of atresia) and a predominance of lutein bodies, as has also been described by Sandow (1982) . The absence of any associated progesterone rise despite abundant luteal tissue could be due to desensitization of the ovary after excessive gonadotrophin stimulation (Conti, Harwood, Hsueh, Dufau & Catt, 1976) and/or to direct effects of LH-RH on the ovary, inhibiting, for example, progesterone production (Clayton, Harwood & Catt, 1979) . This concept of multiple direct LH-RH effects is also indicated by studies suggesting direct actions of LH-RH on granulosa cells (Hsueh & Erickson, 1979) , luteal cells (Clayton et al., 1979) and theca/interstitial cells (Magoffm, Reynolds & Erickson, 1981 ; Popkin et al., 1983 ). This picture is corroborated by the autoradiographic data showing the presence of grains in most cell types within the ovary. Although our observations are based on only 2 animals they are in complete agreement with those of the study by Seguin, Pelletier, Dube & Labrie (1982) and indicate that LH¬ RH binds to, and therefore has the potential to exert effects at, multiple sites within the ovary. Immunoneutralization of LH-RH also led to a cessation of oestrous cycles and marked changes in ovarian morphology being consistent with an impaired ovulatory LH surge and resultant over¬ mature and atretic follicles. Cystic follicles were also evident, similar to those seen in rats in persistent oestrus or when ovulation is blocked by pentobarbitone (Everett & Sawyer, 1950; Braw & Tsafriri, 1980) (Heber, Dodson, Stoskopf, Peterson & Swerdloff, 1982) . In addition, LH-RH receptors responded biphasically with low doses of LH-RH increasing receptors and high doses reducing them (Clayton et al., 1981) . The actions of LH-RH on its pituitary receptor numbers are clearly complex and involve consideration of duration of exposure as well as the dose. Intact female rats have rarely been studied, although Marchetti, Reeves, Pelletier & Labrie (1982) (Marian et al., 1981) and indeed after a comparable study involving chronic LH-RH agonist administration (Marchetti et al., 1982) .
Passive immunization of intact male rats with the same antiserum used in the present study resulted in a 25-35% reduction in pituitary LH-RH receptors (Clayton et al., 1982) . The antibody
